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Description 

This invention relates to combined heat and 
power systems for buildings. 

Such systems comprise a prime mover such 
as a natural gas-powered internal combustion en- 
gine driving an electrical generator and a heat 
recovery unit recovering waste heat from the en- 
gine exhaust and cooling system and possibly the 
generator and applying such heat to building heat- 
ing. The generator is used in parallel with external 
e.g. mains supply to power electrical equipment in 
the building. The objective of such systems is 
heating fuel/electricity cost savings on the assump- 
tion that even though not all of the fuel consumed 
by the system is applied directly to building heat- 
ing, such heat as is not so applied is applied 
instead to the generation of electricity which is 
consumed in the building in performing useful 
tasks and such consumption generally speaking 
generates heat so that the fuel heats the building 
indirectly. The heat may be generated deliberately, 
as by radiant electric heaters or fan heaters, or it 
may be generated by incandescent lighting or as 
an unavoidable by-product, as it were, of the con- 
sumption of electric power in for example electric 
motors or electronic equipment, or simply as trans- 
mission losses in the building's wiring. 

At least to some extent, therefore, the elec- 
tricity produced can be regarded as free, although 
the capital cost of the generating plant as well as 
the running and maintenance costs have to be 
reckoned with. Account has to be taken, also, of 
the heating effect of the electricity consumed in a 
normal building in the absence of a combined heat 
and power system, which must reduce the amount 
of fuel needed to be consumed for heating the 
building. 

Nevertheless, substantial advantages and cost 
savings could accrue from building combined heat 
and power systems, although for various reasons 
such systems proposed hitherto have not in gen- 
eral been attractive enough to justify the trouble 
and expense of installation and operation. 

The article "Cogeneration System supplies res- 
taurant power" by Robert J. Lawrie in the publica- 
tion EC & M of August, 1985 describes a 
cogeneration system in which water heating and 
electrical power for a restaurant are obtained from 
a gas-powered generator. The generator is con- 
trolled by a local mini-computer and this is con- 
nected to a remote, central host computer which 
monitors overall operation and is used to input 
adjustments to control parameters. 

The article "Computer Controlled Remote En- 
gine Operation for Cogeneration" by Bruce Wad- 
ham in the publication Diesel Progress North Amer- 
ica of February, 1985 also describes a cogenera- 
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tion system in which a computer-controlled gener- 
ator is connected on-line to. a remote, host com- 
puter. The host computer is used for long term 
data storage and the production of periodic reports. 
5 There is also reference to the host computer being 
used for complete operation, monitoring and main- 
tenance. 

The present invention provides improved com- 
bined heat and power systems for buildings which 

10 can have substantially improved performance, ease 
of operation and lower installation and running 
costs than existing proposed systems. 

According to the invention therefore there is 
provided a combined heat and power network com- 

rs prising a plurality of individual combined heat and 
power systems for buildings connected to a com- 
mon remote control arrangement, wherein: 

each said system comprises a prime mover 
drivingly connected to an electrical generator 

20 adapted to provide building electrical power, a heat 
recovery arrangement connected to the prime mov- 
er recovering heat therefrom and adapted to pro- 
vide building heating, and a local control arrange- 
ment adapted automatically to control the prime 

25 mover in response to heating demand; 

each said local control arrangement includes a 
memory and is adapted to monitor the condition of 
elements of . the respective system and to store 
variables relating thereto in said memory; • 

30 and each local control arrangement is adapted 

automatically to shut down the respective system 
in response to abnormal operating conditions in- 
dicated by said variables; 

the remote control arrangement being adapted . 

35 to receive information representing said stored vari- . 
ables from the respective local control arrange- 
ments and to evaluate said information so as to 
derive performance data and schedule servicing for 
the systems; 

40 characterised in that the local control arrange- 

ment is adapted automatically to attempt restart of 
the system following said shut down, and said 
remote control arrangement is adapted to receive 
messages from said local control arrangements 

45 following abandonment of such atempted re-start 
for evaluation and response by said remote control 
arrangement. 

The generator may be adapted to be synch- 
ronised to an external a.c. electrical power supply. 

so The local control arrangement may be adapted 

automatically to shut down the prime mover in the 
event building heat demand falls below a predeter- 
mined level. 

Each system may be adapted to provide stand- 

55 by power in the event of external power supply 
interruption by the control arrangement detecting 
such condition and automatically starting up the 
prime mover and establishing connection of the t 

3 
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generator to power the building. 

Each system may be adapted to respond in- 
dependently to building power demand and build- 
ing heat demand. Each system may be operable to 
supply up to its maximum rated power output and 
simultaneously to supply less than the entire heat 
output associated therewith to building heating. 

Each system may be adapted for connection to 
the remote control arrangement by modem means 
and a telephone link. Each local control arrange- 
ment may be adapted to control the respective 
said system according to rules which can be 
changed by signals from the remote control ar- 
rangement. 

The said elements which each said local con- 
trol arrangement is adapted to monitor may be 
such, for example, as lubricating oil condition and 
spark plug condition, where the prime mover relies 
on such elements. 

Each said local control arrangement may also 
be adapted to monitor operating variables of the 
system, such, for example, as temperatures of the 
system, such as water temperatures associated 
with building heating and prime mover exhaust 
system temperature, and flow rates of fluids used 
in the system, such as fuel flow rate and flow rates 
of water used to circulate building heat. 

Each said local control arrangement may also 
be adapted to monitor electrical power output by 
monitoring e.g. power factor, phase voltage and 
current and frequency. 

Each said local control arrangement may be 
adapted to monitor the status of electrical control 
circuits of the system. 

Each said local control arrangement may pro- 
vide engine governing and mains synchronisation 
for said prime mover/generator arrangement. 

The invention will now be described further by 
way of example only and with reference to the 
single figure of the accompanying drawing, which 
is a diagrammatic illustration of one form of a 
combined building heat and power network accord- 
ing to the invention. 

The figure illustrates a combined heat and 
power system 10 for a building comprising a prime 
mover 1 1 - a gas engine driven from natural or 
town or propane or other gas - drivingly connected 
to an electrical generator 12 adapted to provide 
building electrical power and a heat recovery ar- 
rangement 13 connected to the engine 11 recover- 
ing heat therefrom and adapted to provide building 
heating, and comprising a control arrangement 14 
adapted automatically to control the engine 11 in 
response to heating demand. 

The gas - from mains supply pipe 15 via the 
usual meter 16 - would ordinarily be used to heat 
water, for building heat circulation through radia- 
tors, in a conventional boiler. Instead, in the com- 
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bined heat and power system, the gas is burned in 
the engine 1 1 and produces useful electricity in the 
generator 12, the hot exhaust gas and cooling 
water from the engine 11 being used to heat cir- 
5 culatory water in the heat recovery arrangement 
13. 

A typical system would produce up to 40KW of 
3-phase electricity and around 75KW of high grade 
hot water at an outlet temperature from the heat 

w recovery arrangement of up to 85 °C, depending 
on the incoming water temperature and flow rate. 
The use of a condensing heat exchanger, depend- 
ing on the availability of a suitable low temperature 
water supply, could increase heat recovery by 

75 some 5-10 KW. 

The generator 12 is self-exciting, so that it is 
not dependent on mains electricity supply for re- 
starting, but is adapted to be synchronised with the 
3-phase mains supply 17, which has the usual 

20 meter 18. Ordinarily, the mains supply 17 would be 
the sole source of electrical power for the building, 
although stand-by generators are often provided, 
which cut in or which can be manually started in 
the event of an interruption in the mains supply. 

25 However, with a combined heat and power system, 
the mains supply 17 is supplemented or replaced 
by the generator 12 of the system, replacing ex- 
pensive power station-generated electricity with 
electricity generated less expensively on-site. 

30 Clearly, instead of generating 3-phase current, 

single phase may be generated if this is what will 
be used in the building; and, of course, the choice 
of voltage and frequency will be made according to 
the available mains supply, or otherwise, as re- 

35 quired. 

The control arrangement 14 is adapted auto- 
matically to shut down and re-start the engine 11 
and reconnect the generator 12 to power the build- 
ing. The engine 11 can be progressively shut down 

40 automatically in the event building heat demand 
falls below a predetermined level (unless, of 
course, the system is being relied upon to replace 
mains power). The engine 11 can also be shut 
down automatically in the event of abnormal op- 

45 erating conditions - mains failure could of course 
be such a condition unless the system is operating 
as a stand-by generator, in which case the control 
arrangement detects a mains interruption and auto- 
matically starts up the engine 1 1 and establishes 

so connection of the generator 12 to power the build- 
ing. This will take place in these circumstances 
even though the bulding may not be calling for 
heat - the exhaust heat can then, however, be 
vented to atmosphere. 

55 The system can also be adapted to respond 

more generally independently to building power 
demand and heat demand - thus, for example, in 
times of high heat demand but low power demand 

4 
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such for example as the heating up of the building 
before the start of a working week most of the 
energy could be output as heat energy by, for 
instance, connecting the generator output to a re- 
sistive load in the building heating water circuit. 

The system has connection means in the form 
of a modem 1 9 adapted to connect the system via 
a telephone link 20 to a remote control arrange- 
ment 21 adapted to communicate with a plurality of 
such systems. The control arrangement 14 is 
adapted to control the system according to rules - 
normally embodied in a program for a computer of 
the control arrangment - which can be changed by 
signals from the remote control arrangement 21. 
The control arrangement 1 4 is adapted to supply to 
the remote control arrangement 21 information 
about the system. 

Thus for example the control arrangement 14 
can supply data about building heating water tem- 
peratures and flow rates, heating demands and 
power demands. Other systems in a network with a 
common remote control arrangement 21 can sup- 
ply similar information. From the totality of this 
information input to the remote control arrangment 
21 can be evaluated improved control algorithms 
such for example as for desired operating power 
levels at different, heating loads and power loads to 
optimise efficiency. 

Very importantly, the local or on-site control 
arrangement 1 4 is adapted to monitor the condition 
of elements of the system such as lubricating oil 
condition, for wear and debris monitoring as well as 
for deciding when to change the oil, spark plug 
condition, bearing and exhaust temperatures and 
so on. From such data can be deduced the me- 
chanical and thermal "health" of the system, and 
probabilities of failure of components and sub-sys- 
tems can be assessed and the assessments im- 
proved by taking into account the combined exper- 
ience of a network of systems by tbis data being 
reported to and analysed by a computer in the 
remote control arrangement 21. This will help to 
avoid any foreseeable failure and so keeps the 
system operating at best achievable efficiency for 
all the time for which it is called upon to operate. . 

The electrical output of the generator is also 
monitored as to its power factor, phase voltage and 
current, and frequency. Gas consumption is also 
monitored. Programs in computers in the control 
arrangement 14 and the remote control arrange- 
ments 21 can evaluate the cost of generating the 
electricity and heating the building, and effect com- 
parison with the costs of doing those things con- 
ventionally. 

Another control arrangement function is engine 
governing and mains synchronisation. 

The control arrangments 14 and 21 also incor- 
porate an intelligent knowledge based system 
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scheduling maintenance operation and predicting 
system or component failure. 

The control arrangements 14 and 21 will be 
described in more detail below. 

5 The system is, as illustrated, installed in a 

building with other heat generator means 22 to 
provide heat additional to that provided by the 
system. The system, however, is regarded as the 
"priority boiler" for the building (unless overridden) 

10 so that whenever heat is required electricity is 
generated at the same time. The other heat gener- 
ator means 22 are also connected to the control 
arrangement 14 so as to be operated in conjunc- 
tion with the combined heat and power system. As 

rs illustrated in Figure 1, the other heating means 22 
are supplied with gas through a supply pipe 15a 
with a separate meter 16a. Both the heat recovery 
arrangement 13 and the heat generator means 22 
can supply heat to the same heat distribution sys- 

20 tern such, for example, as a hot water circulating 
system to heat the building. 

The generator 12~ supplies electrical power via 
a meter 23, also connected to the mains supply, to 
the electrical distribution system 24 of the building. 

25 The control arrangement 14 illustrated in Fig- 

ure 1 comprises a microcomputer 31 based on. for 
example, the 16 bit 68000 series. The control sys- 
tem is contained in EPROM and the data in non- 
volatile RAM. 

30 Sensors 32a, b, c etc are connected to the 

microcomputer 31 through a suitable interface unit 
34 which scans and processes signals from the 
sensors and outputs to the computer digital signals 
representative of the sensor signals. 
35 The sensors 32a, b, c etc sense the following , 

variables :- 

exhaust gas temperature 
cooling water temperature 
oil temperature 
40 enclosure temperature 

gas flow rate 

oil condition (e.g. solids content, pH) 

oil consumption/sump level 

electrical power output, voltage, current 
. 45 frequency 

power factor 

phase condition 

exhaust gas oxygen content 

presence/absence of mains electicity supply 
50 spark plug condition 

From this information, the microcomputer is 
programmed, in ways which will be well understood 
by those familiar with the art of computer control, 
to calculate :- 
55 heat output of the heat recovery unit 

specific fuel consumption (a measure of engine 
efficiency) 

instantaneous and average energy efficiency 

5 
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and cost saving 

The variables are stored in the memory of the 
microcomputer for as long as may be necessary 
for operation of the system and computation of the 
various outputs and efficiencies, and passed on to 5 
the remote control arrangement 21 or dumped to a 
long term store or print-out for permanent record- 
keeping. 

The microcomputer is also supplied with en- 
gine speed information, either directly via a tacho- io 
meter or from the frequency sensor and is pro- 
grammed to govern the engine to control generator 
frequency either to the mains frequency or to a 
preselected frequency for stand-alone operation. 
By comparing phase and frequency information for is 
the mains and for the generator 12, the computer 
can adjust the engine 11 to synchronise the gener- 
ator output with the mains supply for parallel opera- 
tion. 

The computer 31 also evaluates power demand 20 
(e.g. from voltage and power factor etc information) 
and controls, again in ways the computer control 
expert will readily appreciate, the engine 11 to 
match power output with demand by restoring 
sensed voltage and power factor to nominal levels. 25 
The computer 31 also controls the engine 1 1 start- 
up by outputting control signals to appropriate con- 
trol devices. 

Should any of the sensed variables exceed 
predetermined safety limits, the computer 31 is 30 
programmed to trip the unit out. 

In the event of a shut down of the system in 
response to a safety trip, the programming causes 
the computer to review all of the variables and, if 
within limits (e.g. after some temporary abnormal 35 
condition) to attempt automatic restart and recon- 
nection to the power distribution arrangement, re- 
synchronising, if necessary, with mains supply. 
This automatic reconnection may be attempted a 
prescribed number of times (depending on the 4o 
reason for the shut down). If reconnection is not 
achieved, the control arrangement 14 abandons 
further attempts and passes a message to the 
remote control arrangement 21. 

With more powerful programming and greater 45 
computational and anaiystical capacity the control 
arrangement 21 is able to devise some corrective 
action and instruct the arrangement 14 to attempt 
further reconnections using a modified start-up rou- 
tine, or an alert can be given to repair or main- 50 
tenance crew to repair any fault diagnosed or at- 
tempt manual reconnection or on-site investigation. 

Performance data can be logged and analysed 
in the control arrangement 14 and 21 or either of 
them. 55 

A computer 41 in the control arrangement 21 
can house an expert system which has access to 
all stored data from the local control arrangements 



14 of a plurality of combined heat and power 
systems and the control arrangement 21 can house 
a data base 42 for this purpose the information in 
the data base 42 being continually updated by the 
computer 41 with incoming information from the 
combined heat and power system 10 and others 
10\ 10" etc connected to the control arrangement 
21. This expert system can be used to assess the 
likelihood of component failure (from initial data, 
which can be modified by data derived from actual 
performance of the components in the system) and 
thus direct preventative maintenance. The expert 
system can also schedule servicing of the head 
and power systems on the basis of utilisation - it 
will know, for example, the running times, oil con- 
ditions and so on of each location and plan oil 
changes and other servicing functions accordingly. 

The expert system can also provide informa- 
tion on technical and commercial performance of 
the heat and power systems. 

Heuristic programming enables the control ar- 
rangement 21 to develop new rules or algorithms 
and models and modify existing rules and models 
to deal with component failure, improve efficiency 
and so on. Mains electricity and fuel prices may 
also be fed in and used to compute the most cost- 
efficient utilisation of these energy sources. Dif- 
ferent electricity tariffs may be input so that for 
example cheap night-time electricity can be used 
to best effect. 

Whilst gas fuels have been described particu- 
larly, it will be understood that any other fuel such 
as oil. coal, wood, peat and so on may be used 
instead. 

Claims 

1. A combined heat and power network compris- 
ing a plurality of individual combined heat and 
power systems (10) for buildings connected to 
a common remote control arrangement (21), 
wherein: 

each said system (10) comprises a prime 
mover (11) drivingly connected to an electrical 
generator (12) adapted to provide building 
electrical power, a heat recovery arrangement 
(13) connected to the prime mover (11) re- 
covering heat therefrom and adapted to pro- 
vide building heating, and a local control ar- 
rangement (14) adapted automatically to con- 
trol the prime mover in response to heating 
demand; 

each said local control arrangement (14) 
includes a memory and is adapted to monitor 
the condition of elements of the respective 
system and to store variables relating thereto 
in said memory; 

and each local control arrangement (14) is 
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adapted automatically to shut down the re- 
spective system (10) in response to abnormal 
operating conditions indicated by said vari- 
ables; 

the remote control arrangement (21) being 
adapted to receive information representing 
said stored variables from the respective local 
control arrangements (14) and to evaluate said 
information so as to derive performance data 
and schedule servicing for the systems; 

characterised in that the local control ar- 
rangement (14) is adapted automatically to at- 
tempt restart of the system following said shut 
down, and said remote control arrangement 
(21) is adapted to receive messages from said 
local control arrangements (14) following aban- 
donment of such attempted re-start for evalu- 
ation and response by said remote control 
arrangement (21). 

2. A network according to claim 1, characterised 
in that the generator (12) is adapted to be 
synchronised to an external a.c. electrical pow- 
er supply (17). 

3. A network according to claim 1 or 2 charac- 
terised in that the local control arrangement 
(14) is adapted automatically to shut down the 
prime mover (11) in the event building heat 
demand falls below a predetermined level. 

4. A network according to any one of claims 1 to 

3, characterised in that each system (10) is 
adapted to provide stand-by power in the 
event of external power supply interruption by 
the control arrangement (14) detecting such 
condition and automatically starting up the 
prime mover (11) and establishing connection 
of the generator (12) to power the building. 

5. A network according to any one of claims 1 to 

4, characterised in that each system (10) is 
adapted to response, independently to building 
power demand and building heat demand. 

6. A network according to claim 5, characterised 
in that each system (10) is operable to supply 
up to its maximum rated power output and 
simultaneously to supply less than the entire 
heat output associated therewith to building 
heating. 

7. A network according to any one of claims 1 to 
6 characterised in that each system (10) is 
adapted for connection to the remote control 
arrangement (21) by modem means (19) and a 
telephone link (20). 
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A network according to any one of claims 1 to 
7, characterised in that each said local control 
arrangement (14) is adapted to control the 
respective said system (10) according to rules 
which can be changed by signals from the 
remote control arrangement (21). 

A network according to any one of claims 1 to 
8 characterised in that each said local control 
arrangement (14) is adapted to monitor 
lubricating oil condition. 



10. A network according to any one of claims 1 to 

9, characterised in that each said local control 
75 arrangement (14) is adapted to monitor spark 

plug condition. 

11. A network according to any one of claims 1 to 

10, characterised in that each said local control 
20 arrangement (14) is adapted to monitor tem- 
peratures of the system. 

12. A network according to any one of claims 1 to 

1 1 characterised in that each said local control 
25 arrangement (1 4) is adapted to monitor water 

temperatures associated with building heating. 

13. A network according to any one of claims 1 to 

12 characterised in that each said local control 
30 arrangement (14) is adapted to monitor prime 

mover exhaust system temperature. 

14. A network according to any one of claims 1 to 

13 characterised in that each said local control 
35 arrangement (14) is adapted to monitor flow 

rates of fluids used in the system. 

15. A network according to claim 14 characterised 
in that each said local control arrangement (14) 

40 is adapted to monitor. fuel flow rate. 

16. A network according to claim 14 characterised 
in that each said local control arrangement (14) 
is adapted to monitor flow rates of water used 

45 to circulate building heat. 

17. A network according to any one of claims 1 to 

16 characterised in that each said local control 
arrangement (14) is adapted to monitor the 

so electrical output of the system. 

18. A network according to any one of claims 1 to 

17 characterised in that each said local control 
arrangement (14) is adapted to monitor elec- 

55 trical pow r output. 

19. A network according to any one of claims 1 to 

18 characterised in that each said local control 
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arrangement (14) is adapted to monitor power 
factor. 

20. A network according to any one of claims 1 to 

19 characterised in that each said local control 
arrangement (14) is adapted to monitor phase 
voltage and current. 

21. A network according to any one of claims 1 to 

20 characterised in that each said local control 
arrangement (14) is adapted to monitor fre- 
quency. 

22. A network according to any one of claims 1 to 

21 characterised in that each said local control 
arrangement (14) is adapted to monitor the 
status of electrical control circuits of the sys- 
tem. 

23. A network according to any one of claims 1 to 

22 characterised in that each said local control 
arrangement (14) provides engine governing 
and mains synchronisation for said prime mov- 
er/generator arrangement. 

Patentanspruche 

1. Kombiniertes Heiz- und Strom versorgungs- 
Netzwerk mit mehreren einzelnen kombinier- 
ten, an eine gemeinsame Fernsteuerung (21) 
angeschlossenen Heiz- und Stromversorgungs- 
Systemen (10) fur Gebaude, wobei: 
jedes System (10) eine Antriebsmaschine (11) 
aufweist, . die mit einem Generator (12) an- 
triebsverbunden ist, der geeignet ist, Strom fur 
Gebaude zu erzeugen, sowie eine zur Heizung 
von Gebauden bestimmte Warmeruckgewin- 
nungsvorrichturig (13), die mit der Antriebsma- 
schine (11) zur Ruckgewinnung von deren 
Warme verbunden ist, und eine ortliche Steue- 
rung (14) zur Steuerung der Antriebsmaschine 
in Abhangigkeit von dem Warmebedarf; 
jede ortliche Steuerung (14) einen Speicher 
aufweist, der den Zustand der Elemente des 
jeweiligen Systems uberwacht und Systemvari- 
able in dem Speicher speichert; 
jede ortliche Steuerung (14) derart ausgebildet 
ist, daB sie als Reaktion auf durch die Variab- 
len angezeigte abnormale Betriebsbedingun- 
gen das jeweiiige System (10) automatisch ab- 
schaltet; 

und wobei die Fernsteuerung (21) von den 
zugehdrigen ortlichen Steuerungen (14) Infor- 
mationen bezuglich der gespeicherten Variab- 
len empfangt und diese Informationen derart 
auswertet, daB Leistungsdaten abgeleitet und 
Wartungsplane fur die Systeme erstellt wer- 
den; 
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dadurch gekennzeichnet, daB die Srtliche 
Steuerung (14) derart ausgebildet ist, daS sie 
nach dem Abschalten automatisch eine Wie- 
derinbetriebnahme des Systems versucht, und 
5 dafi die Fernsteuerung (21) von den ortlichen 

Steuerungen (14) nach Abbruch der versuch- 
ten Wiederinbetriebnahme Meldungen emp- 
fangt, die in der Fernsteuerung (21) zwecks 
Ruckmeldung ausgewertet werden. 

10 

2. Netzwerk nach Anspruch 1 , 

dadurch gekennzeichnet, daB der Generator 
(12) mit einer externen Wechselstromversor- 
gung (1 7) synchronisiert ist. 

75 

3. Netzwerk nach Anspruch 1 oder 2, 

dadurch gekennzeichnet, daB die ortliche 
Steuerung (14) die Antriebsmaschine (11) auto- 
matisch abschaltet, wenn der Warmebedarf 
20 des Gebaudes einen vorgegebenen Wert un- 

terschreitet. 

4. Netzwerk nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, daB jedes System 

25 (10) in der Lage ist, eine Notstromversorgung 

zu liefern, wenn die externe Stromversorgung 
durch die Steuerung (14) unterbrochen wurde, 
diese Unterbrechung festzustellen und die An- 
triebsmaschine (11) automatisch zu starten so- 

30 wie die Verbindung zu dem Generator (12) 

herzustellen, urn das Gebaude mit Strom zu 
versorgen. 

5. Netzwerk nach einem der Anspruche 1 bis 4, 
35 dadurch gekennzeichnet, daB jedes System 

(1 0) selbstandig auf den Strom- und Heizungs- 
bedarf eines Gebaudes reagiert. 

6. Netzwerk nach Anspruch 5, 

40 dadurch gekennzeichnet, daB jedes System 

(10) bis zu seiner maximalen Leistung zu be- 
treiben ist, wobei es gleichzeitig weniger als 
die gesamte Heizleistung fur die angeschlos- 
sene Heizung des Gebaudes liefert. 

45 

7. Netzwerk nach einem der Anspruche 1 bis 6, 
dadurch gekennzeichnet, daB jedes System 
(10) an die Fernsteuerung (21) mittels eines 
Modems (19) und eines Telefonanschlusses 

50 (20) anzuschliefien ist. 

8. Netzwerk nach einem der AnsprOche 1 bis 7, 
dadurch gekennzeichnet, dafi jede ortliche 
Steuerung (14) das zugehorige System (10) 

55 nach Vorgaben steuert, die durch von der 

Fernsteuerung (21) gelieferte Signale. veran- 
derbar sind. 
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9. Netzwerk nach einem der AnsprOche 1 bis 8, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung des Schmier- 
olzustandes eingerichtet ist. 

10. Netzwerk nach einem der AnsprOche 1 bis 9, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung des Zustan- 
des der ZOndkerzen eingerichtet ist. 

11. Netzwerk nach einem der AnsprOche 1 bis 10, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung der Tempe- 
raturen des Systems eingerichtet ist. 

12. Netzwerk nach einem der AnsprOche 1 bis 11, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung der Wasser- 
temperaturen im Zusammenhang mit der Ge- 
baudeheizung eingerichtet ist. 

13. Netzwerk nach einem der AnsprOche 1 bis 12, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung der Abgas- 
temperatur der Antriebsmaschine eingerichtet 
ist. 

14. Netzwerk nach einem der AnsprOche 1 bis 13, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung der Durch- 
fluflmengen von in dem System eingesetzten 
FlOssigkeiten eingerichtet ist. 

15. Netzwerk nach Anspruch 14, 

dadurch gekennzeichnet, dafl . jede ortiiche 
Steuerung (14) zur Oberwachung der Durch- 
fluflmenge des Kraftstoffes eingerichtet ist. 

16. Netzwerk nach Anspruch 14, 

dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung der Durch- 
fluflmengen des Wassers eingerichtet ist, das 
in der Gebaudeheizung zirkuliert. 

17. Netzwerk nach einem der AnsprOche 1 bis 16, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung der elektri- 
schen Leistung des Systems eingerichtet ist. 

18. Netzwerk nach einem der AnsprOche 1 bis 17, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung der Netz- 
stromleistung eingerichtet ist. 

19. Netzwerk nach einem der AnsprOche 1 bis 18, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung des Lei- 
stungsfaktors eingerichtet ist. 



20. Netzwerk nach einem der AnsprOche 1 bis 19, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung der Phasen 
der Spannung und des Stromes eingerichtet 

5 ist. 

21. Netzwerk nach einem der AnsprOche 1 bis 20, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung der Frequenz 

10 eingerichtet ist. 

22. Netzwerk nach einem der AnsprOche 1 bis 21, 
dadurch gekennzeichnet, dafl jede ortiiche 
Steuerung (14) zur Oberwachung des Status 

75 der elektrischen Steuerschaltkreise des Sy- 

stems eingerichtet ist. 

23. Netzwerk nach einem der AnsprOche 1 bis 22, 
dadurch gekennzeichnet, dafl jede ortiiche 

20 Steuerung (14) die Maschinensteuerung uber- 

nimmt und die Synchronisierung der Antriebs- 
maschinen-Generator-Anordnung aufrechter- 
halt. 

25 Revendications 

1. Un reseau combine de chauffage et de fourni- 
ture d'energie electrique, comprenant un en- 
semble de systemes combines individuels de 

30 chauffage et de fourniture d'energie electrique 

(10) pour des immeubles connectes & une 
structure de teiecommande commune (21), 
dans lequel : 

chaque systeme (10) comprend un moteur 

35 (11) entraTnant un alternateur (12) destine a 

fournir de I'energie electrique pour un immeu- 
ble, une structure de recuperation de chaleur 

(13) reliee -au moteur (11), recuperant de la 
chaleur a partir de ce dernier, et congue pour 

40 effectuer le chauffage de I'immeuble, et une 

structure de commande locale (14) congue 
pour commander automatiquement le moteur 
sous la dependance de la demande de chauf- 
fage; 

45 chaque structure de commande locale 

(14) comprend une memoire et elle est congue 
de fagon a controler les conditions d'elements 
du systeme respectif et a enregistrer dans la 
memoire des variables concernant ces condi- 

50 tions; 

et chaque structure de commande locale 
(14) est congue de fagon k interrompre auto- 
matiquement le fonctionnement du systeme 
respectif (10) sous I'effet de conditions de 
55 fonctionnement anormales indiquees par les 

variables precitees; 

la structure de teiecommande (21) etant 
congue de fagon a recevoir de reformation 
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repr6sentant les variables enregistrEes, k partir 
des structures de commande locale respecti- 
ves (14), et a evaluer cette information de 
fagon a elaborer des donnees de performan- 
ces et un programme de maintenance pour les 
systemes; 

caracterise en ce que la structure de com- 
mande locale (14) est congue de fagon a ten- 
ter automatiquement de faire redemarrer le 
systeme a la suite de ^interruption de fonction- 
nement precitee, et la structure de telecom- 
mande (21) est congue de fagon a recevoir 
des messages provenant des structures de 
commande locale (14) a la suite de I'abandon 
d'une telle tentative de redemarrage, pour que 
la structure de telecommande (21) evalue ces 
messages et y reagisse. 

2. Un reseau selon la revendication 1 , caracterise 
en ce que I'alternateur (12) est congu de fagon 
a etre synchronise par une source d'energie 
electrique alternative externe (17). 

3. Un reseau selon la revendication 1 ou 2, carac- 
terise en ce que la structure de commande 
locale (14) est congue pour interrom pre auto- 
matiquement le fonctionnement du moteur (1 1 ) 
dans le cas ou la demande de chaleur pour 
I'immeuble tombe au-dessous d'un niveau pre- 
determine. 

4. Un reseau selon Tune quelconque des revendi- 
cations 1 a 3, caracterise en ce que chaque 
systeme (10) est congu de fagon a fournir de 
Penergie electrique de secours dans le cas 
d'une interruption du fonctionnement de la 
source d'energie electrique externe, la structu- 
re de commande (14) detectant cette condition 
et faisant demarrer automatiquement le moteur 

(11) et etablissant la connexion de I'alternateur 

(12) pour alimenter I'immeuble. 

5. Un reseau selon Tune quelconque des revendi- 
cations 1 a 4, caracterise en ce que chaque 
systeme (10) est congu pour reagir indepen- 
damment a la demande d'energie electrique 
de I'immeuble et a la demande de chaleur de 
I'immeuble. 

6. Un reseau selon la revendication 5, caracterise 
en ce que chaque systeme (10) est capable de 
fournir de l'6nergie Electrique jusqu'St sa puis- 
sance de sortie nominate maximale, et simulta- 
nement de fournir moins de la totalite de la 
chaleur qui lui est associee, pour le chauffage 
de I'immeuble. 
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7. Un reseau selon I'une quelconque des revendi- 
cations 1 a 6, caracterise en ce que chaque 
systeme (10) est congu pour §tre connecte a 
la structure de telecommande (21) au moyen 

5 de modems (19) et d'une liaison telephonique 

(20). 

8. Un reseau selon Tune quelconque des revendi- 
cations 1 a 7, caracterise en ce que chaque 

10 structure de commande locale (14) est congue 

de fagon a commander le systeme respectif 
(10) conformement a des regies qui peuvent 
etre changees par des signaux emis par la 
structure de telecommande (21). 

75 

9. Un reseau selon Tune quelconque des revendi- 
cations 1 a 8, caracterise en ce que chaque 
structure de commande locale (14) est congue 
pour controler la condition concernant I'huile 

20 de lubrification. 

10. Un reseau selon I'une quelconque des revendi- 
cations 1 a 9. caracterise en ce que chaque 
structure de commande locale (14) est congue 

25 pour controler la condition des bougies d'allu- 

mage. 

11. Un reseau selon Tune quelconque des revendi- 
cations 1 a 10, caracterise en ce que chaque 

30 structure de commande locale (14) est congue 

de fagon a controler des temperatures du sys- 
teme. 

12. Un reseau selon I'une quelconque des revendi- 
35 cations 1 a 11, caracterise en ce que chaque 

structure de commande locale (14) est congue 
de fagon a controler des temperatures d'eau 
qui sont associees au chauffage d'un immeu- 
ble. 

40 

11 Un reseau selon I'une quelconque des revendi- 
cations 1 a 12, caracterise en ce que chaque 
structure de commande locale (14) est congue 
de fagon a controler la temperature du syste- 
45 me d'echappement du moteur. 

14. Un reseau selon I'une quelconque des revendi- 
cations 1 a 13, caracterise en ce que chaque 
structure de commande locale (14) est congue 

so de fagon a controler des debits de fluides 

utilises dans le syst&me. 

15. Un reseau selon la revendication 14, caracteri- 
se en ce que chaque structure de commande 

55 locale (14) est congue de fagon a controler le 

debit de carburant. 
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16. Un r§seau selon la revendication 14, caracteri- 
se en ce que chaque structure de commande 
locale (14) est congue de fagon & controler 
des debits d'eau utilisee pour la circulation de 

la chaleur dans un immeuble. 5 

17. Un reseau selon Tune quelconque des revendi- 
cations 1 & 16, caracterise en ce que chaque 
structure de commande locale (14) est congue 

de fagon a controler Jes caracteristiques elec- 10 
triques de sortie du systeme. 

18. Un reseau selon Tune quelconque des revendi- 
cations 1 a 17, caracterise en ce que chaque 
structure de commande locale (14) est congue 75 
de fagon a controler la puissance electrique de 
sortie. 

19. Un reseau selon Tune quelconque des revendi- 
cations 1 a 18, caracterise en ce que chaque 20 
structure de commande locale (14) est congue 

de fagon a controler le facteur de puissance. 

20. Un reseau selon Tune quelconque des revendi- 
cations 1 & 19, caracterise en ce que chaque 25 
structure de commande locale (14) est congue 

de fagon & controler la tension et le courant de 
phase. 

21. Un reseau selon Tune quelconque des revendi- 30 
cations 1 a 20, caracterise en ce que chaque 
structure de commande locale (14) est congue 

de fagon a controler la frequence. 

22. Un reseau selon Tune quelconque des revendi- 35 
cations 1 a 21, caracterise en ce que chaque 
structure de commande locale (14) est congue 

de fagon a controler I'etat des circuits de 
commande electriques du systeme. 

40 

23. Un reseau selon Tune quelconque des revendi- 
cations 1 a 22, caracterise en ce que chaque 
structure de commande locale (14) assure la 
regulation du moteur et la synchronisation 
avec le reseau general de distribution d'ener- 45 
gie electrique pour la combinaison mo- 
teur/alternateur. 
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